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ABSTRACT 

Objective To compare a new comprehensive lifestyle 
programme performed in groups of families with 
overweight (included obese) children with a more 
conventional single-family programme. The study design 
and interim anthropometrical results after 12 months are 
presented. 

Design Altogether 97 overweight and obese children 
aged 6-12 years with body mass index (BMI) 
corresponding to cut-off point >27.5 in adults were 
included. Study participants were randomised to 
multiple-family intervention (MUFI) or single-family 
intervention (SIFI) in a parallel design. MUFI comprised a 
3-day inpatient programme at the hospital with other 
families and a multidisciplinary team, follow-up visits in 
their hometown individually and in groups, organised 
physical activity twice weekly and a 4-day family camp 
after 6 months. SIFI comprised individual counselling by 
paediatric nurse, paediatric consultant and nutritionist at 
the hospital and follow-up by public health nurse in the 
community. Solution focused approach was applied in 
both interventions. Primary outcome measures were 
change in BMI kg/m^ and BMI SD score (BMI SDS). 
Results BMI increased by 0.37 units in the MUFI 
compared to 0.77 units in the SIFI (p=0.18). BMI SDS 
decreased by 0.16 units in the MUFI group compared to 
0.07 units in the SIFI group (p=0.07). Secondary 
endpoint waist circumference decreased 0.94 cm in the 
multiple-family group and increased 0.95 cm in the 
single-family group, p=0.04. 
Conclusions Interim analysis after 12 months showed 
no between-group difference in terms of BMI or BMI 
SDS. The MUFI group had a significant decrease in waist 
circumference compared to the SIFI group. 
The trial is registered at http://www.clinicaltrials.gov 
(NCT00872807) 



INTRODUCTION 

Being obese may have negative effects on physical 
and psychosocial health.^ Therefore, the w^orldw^ide 
increase in childhood overw^eight and obesity is of 
great concern.^ Those w^ho are obese in late child- 
hood, tend to stay obese as adults,^ and efforts 
should be made to stop w^eight gain in overfreight 
and obese youngsters. 

Standard hospital treatment of obese children 
has been reported to be ineffective,^ w^hereas Hfe- 
style programmes may be effective after 6-12 
months if the w^hole family is included and if the 
intervention consists of dietary, behavioural and 
physical activity components, according to the 



What is already known 



► Standard hospital treatment for childhood 
obesity has been reported to be ineffective. 

► Reviews evaluating child obesity interventions 
conclude that comprehensive treatment models 
appear effective, but underline that the 
knowledge base to inform treatment strategies 
is limited. 

► Most childhood obesity programmes are 
performed in hospital settings and there is 
limited data on long-term effects (beyond 

1 year). 



What this study adds 



► A multidisciplinary solution focused obesity 
intervention performed in groups of families 
and in single families showed no 
between-group effect in body mass index after 
12 months. 

► Children allocated to multiple-family 
intervention had a significant decrease in waist 
circumference compared to the children 
allocated to single-family intervention. 

► This trial will provide long-term results of a 
generally applicable treatment programme 
performed in a shared model across primary 
and specialised healthcare. 



latest Cochrane review^.^ Cognitive therapy, behav- 
iour modification and family therapy are the most 
frequently used approaches to induce lifestyle 
changes. The review^^ concluded that there is too 
limited quality data to consider one treatment pro- 
gramme better than others and called for long-term 
studies of obesity intervention in youngsters and 
cost-effective programmes for primary care. 

Group intervention has appeared as a method of 
interest for childhood obesity treatment due to the 
possible dual effect of the group facilitator and 
interaction w^ith group participants.^ How^ever, iew 
trials investigated the effectiveness of child obesity 
group intervention, and the results diverge. The 
prevalence of combined overfreight and obesity 
among 6-year-old children in Finnmark County 
w^as 19% in 2007.^^ The paediatric service at 
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Hammerfest Hospital is the only one in a large rural region, and 
long travelling distances for referred patients stimulated new 
intervention strategies. In a pilot study involving hospital and 
community health w^orkers, we experienced that intervention 
aiming at lifestyle changes in obese children had to take place in 
the municipality where the families live their daily lives. Parents 
also made us aw^are of the important provider — family relation- 
ship and our team became inspired by solution focused w^ork.^^ 
Based on our pilot study and in search for an effective obesity 
programme, w^e developed and tested a multidisciplinary inter- 
vention model to be used in groups of families. In this trial we 
compare the multiple-family intervention (MUFI) w^ith a more 
conventional model of healthcare for individual families. This 
article describes the study design and interim anthropometrical 
results after 12 months. 

MATERIALS AND METHODS 
Study design 

The 'Finnmark Activity School' is an ongoing randomised trial 
w^ith two parallel arms. The family is the interventional unit and 
includes the child, parents and in some cases (n = 8), a sibling. 
Children are randomised to either single-family intervention 
(SIFI) or MUFI. The primary outcome is betw^een-group differ- 
ences in body mass index (BMI, kg/m^) after 2 years. Secondary 
outcomes are between-group differences in physical activity, 
nutrition, and anthropometrical, metabolic and psychological 
measures. The trial is designed, conducted and reported in 
accordance w^ith Consolidated Standards of Reporting Trials 
(CONSORT) guidelines. There has been no deviation from 
the study protocol other than recruiting in two cycles to obtain 
sufficient number of participants. 

Participants and settings 

The study started in 2009 at the Paediatric Department at 
Hammerfest Hospital in collaboration w^ith the University 
Hospital of North Norw^ay (UNN) and the University of Tromso. 
Prior to enrolment, formal representatives of the hospital and each 
participating municipality signed a mutually binding agreement. 
The families w^ere recruited through advertising and media cover- 
age from six municipalities in Finnmark County (total population 
73 000 and mainly rural settlements) and one municipality in 
neighbouring Troms County (Tromso city, 70 000 inhabitants). 
Inclusion criteria w^ere age 6-12 years and BMI corresponding to 
adult BMI >27.5 kg/m^. The latter was calculated as the middle 
betw^een the two international cut-off points defining overweight 
and obesity in children, by age and gender. Exclusion criteria 
were diseases incompatible with ordinary physical activity and psy- 
chosocial disorders incompatible with group interaction. 

Staff at Hammerfest Hospital conducted the study, collected 
data and organised courses for all healthcare providers involved. 
The intervention period will be completed by November 2013. 

Randomisation and concealment 

Following eligibility assessment and written informed consent, 
the study nurse phoned the central randomisation unit at UNN 
for group allocation. Randomisation lists were computer gener- 
ated (block randomisation, random block size) and stratified by 
age (6-9 and 10-12 years). Personnel involved in the random- 
isation did not take any further part in the study. 

Single-family intervention 

Families allocated to SIFI met at the hospital outpatient clinic. 
The children underwent baseline anthropometric measurements, 
followed by 30-min counselling by a paediatric study nurse. 



Subsequently, a paediatric consultant performed a clinical inter- 
view and examination (30 min) and outlined definite aims 
towards the next consultation. All families met with a nutrition- 
ist after 1-2 months. They were followed up by a public health 
nurse in their own municipality at 1, 2, 5, 8, 10, 15 and 
18 months from baseUne, and at the hospital by a paediatric 
nurse and a paediatric consultant at 3,12, 24 and 36 months. 

Multiple-family intervention 

Families allocated to MUFI underwent anthropometric measure- 
ments and individual counselling identical to those of the SIFI pro- 
gramme. Additional elements were: (1) a 3 -day inpatient 
programme at the Paediatric Department focusing on physical 
activity and healthy food, (2) group sessions with other families 
and a multidisciplinary hospital team (paediatric and psychiatric 
nurse, paediatric consultant, nutritionist, physiotherapist, coach 
and clinical educationalist), (3) municipality follow-up including 
individual (30 min) and group wise counselling (1 h) with a public 
health nurse, (4) group-based physical activities twice weekly (each 
session lasting 1 h, organised by coach and by parents, respect- 
ively), (5) family participation in a 4-day camp after 4-6 months. 
Table 1 summarises the two intervention programmes. 

Staff and methodology 

Both interventions were performed in a shared model across 
primary and specialised healthcare. Principles from 
Solution-Focused Brief Therapy and Standardised Obesity 
Family Therapy were applied in addition to elements from 
motivational interviewing.^^ Counselling based on the fam- 
ilies' own resources aiming at increasing physical activity, redu- 
cing sedentary activity and increasing consumption of healthy 
food according to national guidelines was the main approach in 
both intervention arms. 

Public health nurses, nutritionists, paediatric nurses and 
paediatric consultants were involved in both interventions. 

Table 1 Characteristics of the two intervention programmes — 
Finnmark Activity School 



Content of the 


Single-family 


Multiple-family 


intervention 


intervention 


intervention 


Who is the target 


Parents and child 


Parents and child 


Responsible for 


Community and hospital 


Community and hospital 


the intervention 






Start 


Outpatient clinic stay for 


Inpatient clinic stay for 




1 day 


3 days 


Who delivers the 


Project nurse, paediatrician 


Multidisciplinary team at the 


intervention 


and nutritionist at the 


hospital. Public health nurse. 




hospital. Public health 


physiotherapist and coach in 




nurse in the municipality. 


the municipality. 


How 


Every family individually 


Families individually and in 






groups 


Physical activity 


Not arranged 


2 h a week in groups 


for children 






Camp for families 


No camp 


4 days 6-8 months from 






baseline 


Solution focused 


Yes 


Yes 


counselling 






Follow-up 


1-3, 5, 7, 10, 12, 18, 24, 


Equal intervals as the 


intervals 


36 months 


single-family group 


Hours of contact 


8h 


36 h 


first 12 months 






Organised 


Oh 


38 h 


physical activity 






first 12 months 
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109 Assessed for eligibility 



12 Excluded 

1 Did not meet inclusion criteria 
1 1 Declined to participate 



97 Randomised 



49 Allocated to individual intervention 
3 Failed to attend first appointment 



Baseline 

46 Delivered data 



3 months 

39 Delivered data 
6 Did not attend visit 
1 Discontinued intervention 

1 Long travelling distance 



12 months 

38 Delivered data 
4 Did not attend visit 
4 Discontinued intervention 

2 Long travelling distance 

1 Family issue 

1 Moved 



46 Included in analvsis^ 



48 Allocated to group intervention 
3 Failed to attend first appointment 



Baseline 

45 Delivered data 



3 months 

44 Delivered data 

0 Did not attend visit 

1 Discontinued intervention 

1 Family issue 



12 months 

40 Delivered data 

2 Did not attend visit 

3 Discontinued intervention 

1 Family issue 

2 Expected something different 



45 Included in analvsis^ 



Figure 1 Flow of participants* through first year of treatment — Finnmark Activity School. *Siblings are not included in the analysis. tLongitudinal 
analyses include all available data from every subject through withdrawal or study completion. 



whereas clinical educationalist, physiotherapist and coach were 
only involved in the group intervention arm. 

Study personnel participated in four courses (1.5 days each) 
covering causes and consequences of childhood obesity, as well 
as nutrition, physical activity, introduction to family therapy and 
a brief solution focused method. 

Outcomes and blinding 

Data were collected during prescheduled hospital visits at base- 
line and at 3, 12, 24 and 36 months of follow-up and included 
anthropometric measurements, blood samples, bioelectrical 
impedance analysis (BIA), clinical examinations and question- 
naires. BMI and BMI SD score (BMI SDS) were the primary 
outcomes. 

Height was measured to the nearest 0.1 cm with a portable 
Harpenden Stadiometer and weight to the nearest 0.1 kg with a 
digital Seca portable scale by nurses blinded to group allocation. 
All children were measured between 08:00 and 11:00 am, 
wearing underwear and a shirt. BMI kg/m^ were calculated and 



BMI SDS extracted from an obesity calculator based on British 
reference data.^^ Two study nurses unblinded to group alloca- 
tion measured waist circumference, triceps skinfold thickness 
and body composition in all children. Waist circumference was 
measured at the midpoint between the lowest rib and the top of 
the iliac crest with a measuring tape at the end of normal expir- 
ation. Skinfold was picked up on the posterior part of m. triceps 
by the thumb and forefinger and measured with a Holtain 
TannerAVhitehouse Skinfold CaHper.^^ If interassessor measure- 
ments deviated > 1.0 cm in waist circumference and > 1.0 mm 
in skinfold, the two measurements were repeated once, if the 
child admitted to it. Mean value of the two observations was 
used in all analyses. Fat and lean body mass was obtained by 
BIA (Tanita Body Compositon Analyzer BC-418) with the child 
in standing position. CHnical examination included scahng 
pubes stages by pubic hair growth. 

Precautions were taken to keep primary outcome assessors 
bhnded to group allocation. Nurses who measured height and 
weight were neither employed at the Paediatric Department nor 
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involved in the intervention in other respects. FamiHes w^ere 
instructed not to talk about the intervention w^ith the primary 
outcome assessors and these nurses were instructed to report 
M^hether blinding was no longer present. 

Sample size and power 

The study was powdered to detect a between-group difference in 
mean change of 0.5 kg/m^ BMI w^ith SD of 0.8 from baseline to 
2 years w^ith tw^o-sided a-level of 0.05% and 80% powder. 
A sample size of 50 families in each group was needed given an 
expected w^ithdraw^al of 20%. 

METHODS 

Differences between intervention groups at baseline were 
assessed by two-sample t test and Pearson tests. All data were 
analysed by the intention-to-treat principle. Linear mixed 
models^^ w^ere used to compare time trends in BMI (and sec- 
ondary anthropometrical outcomes) betw^een the tw^o groups 
over three time points. The independent variables w^ere: group, 
time (as tw^o indicator variables) and cross product terms 
between each indicator variable of time w^ith group. A signifi- 
cant group-by-time interaction indicated different time trends 
betw^een the intervention groups. 

In secondary analyses, w^e adjusted for random differences at 
baseline. All analyses were performed using Stata V12.1 
(StataCorp 4905 Lakew^ay Drive College Station, Texas, USA). 
Tw^o-sided value (p<0.05) was considered statistically 
significant. 

The families gave w^ritten informed consent signed by parents 
and all children >12 years. The Norw^egian Social Science Data 
Services consented to the privacy protection in the study. 

RESULTS 

Flow of participants and baseline characteristics 

A total of 127 enquiries by phone resulted in 109 meetings for 
eligibility assessment. Follow^ing assessment, 97 (89%) famiHes 
consented and w^ere randomised, 1 1 declined to participate and 
one did not meet the inclusion criteria. Median interval 
between randomisation and baseline measurements was 50 days. 
Six participants (three in each group) withdrew from the study 
before start (baseHne). Subject retention from inclusion to 
12 months was 80%. Thus, we obtained baseHne data for 91 
children, 3 -month follow-up data for 83 children and 12-month 
follow-up data for 78 children. There was no difference in 
attendance between the two intervention groups and no adverse 
effects were reported. Figure 1 shows participant flow from 
recruitment to 12-month follow-up. Baseline data showed that 
77% of the children were obese and everyone had a waist cir- 
cumference above the 95th centile according to British reference 
values.^^ No differences between intervention groups were 
detected in baseline variables (table 2). 

Outcome data 

Mean BMI increased in both intervention groups during the 
first 12 months of study but less so in the MUFI group (0.37) 
than in the SIFI group (0.77) (figure 2). There was no difference 
in BMI change between the intervention groups (0.40 kg/m^) 
(95% CI -0.99 to 0.18) (table 3). Adjustment for baseline 
values did not change this result. Mean decrease in BMI SDS 
was 0.16 units in the MUFI group and 0.07 units in the SIFI 
group, p = 0.07 (table 3). 

Waist circumference decreased in the MUFI group (-0.94 cm) 
and increased in the SIFI group (-F0.95), p = 0.036 (table 3, 
figure 3). No between-group difference was observed for 



Table 2 Baseline characteristics of study participants according to 
intervention group — Finnmark Activity School 



Characteristics 


Single-family 

intervention 

n=46 


Multiple-family 

intervention 

n=45 


Between-group 
p value 


Ano in \/oarc 
Myc III ycdlb 


10.5+1 .7 


10.1+1.7 


0.24 


Female/male 


22/24 


27/18 


0.24 


Tanner puberty 


14 (31) 


14 (31) 




>2 at baseline* 








n ft yi 1 /I / 2\ 

BMI (kg/m ) 


27.6±4.3 


26.9±4.2 


0.42 


BMI SDSt 


2.81 ±0.60 


2.76±0.58 


0.70 


Obesity at 


36 (78) 


34 (76) 


0.76 


baseline^ 








Waist 


89.2±11.9 


87.9±12.0 


0.62 


rirn imforonro 








(cm) 








Body fat (%)§ 


35.8±5.2 


35.3±5.0 


0.66 


Triceps skinfold 


26.1 ±4.3 


25.4±4.5 


0.47 


(mm) 








Mother BMI (kg/ 


29.8±6.8 (43) 


29.9±8.1 (41) 


0.95 


m') (n) 








Father BMI (kg/ 


29.5±4.3 (20) 


30.3±5.5 (21) 


0.63 


m') (n) 









Baseline characteristics are presented as mean±SD for continuous variables and 
number (per cent) for binary variables. 
*Pubes development according to Tanner.^^ ^° 
tBMI SDS according to British reference.^ ^ 
tObesity according to Cole 2000.^^ 

§Body composition measured by bioelectrical impedance analysis. 
BMI, body mass index. 



skinfold thickness or body fat at 12months (table 3). In pooled 
data from both intervention groups, BMI SDS decreased signifi- 
cantly (-0.12 BMI SDS units (95% CI -0.17 to -0.07)) (data 
not show^n). 



Body mass index 




Baseline 



3 months 



12 months 



# Single family 

M Multiple family 

Figure 2 Body mass index (BMI) kg/m^ from baseline to 12 months 
by intervention group — Finnmark Activity School. Mean (95% CI) 
changes in BMI from baseline to 12-month follow-up by intervention 
group. 
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Table 3 Changes in body mass index (BMI) and secondary anthropometrical outcomes by treatment group — Finnmark Activity School 

Change (95% CIs) at follow-up „ ^ , . 
1 L Between-group difference p Value* 

Single-family Multiple-family Coefficient (95% CI) Group-by-time 



BMI crude kg/m^ 



3 months 


0.09 (-0.32 to 0.49) 


-0.26 (-0.67 to 0.14) 


-0.35 


(-0.92 to 0.22) 


0.228 


12 months 


0.77 (0.35 to 1.19) 


0.37 (-0.04 to 0.78) 


-0.40 


(-0.99 to 0.18) 


0.179 


BMI adjusted kg/m^* 












3 months 


0.07 (-0.32 to 0.47) 


-0.27 (-0.67 to 0.12) 


-0.35 


(-0.90 to 0.21) 


0.221 


12 months 


0.77 (0.37 to 1.17) 


0.38 (-0.02 to 0.78) 


-0.39 


(-0.96 to 0.17) 


0.173 


BMI SDSt 












3 months 


-0.05 (-0.12 to 0.01) 


-0.13 (-0.20 to -0.07) 


-0.08 


(-0.17 to 0.01) 


0.097 


12 months 


-0.07 (-0.14 to -0.01) 


-0.16 (-0.23 to -0.09) 


-0.09 


(-0.18 to 0.01) 


0.068 


Waist circumference 












3 months 


-0.03 (-1.26 to 1.20) 


-1.45 (-2.67 to-0.23) 


-1.42 


(-3.15 to 0.31) 


0.108 


12 months 


0.95 (-0.31 to 2.22) 


-0.94 (-2.18 to 0.3) 


-1.89 


(-3.67 to -0.12) 


0.036 


Skinfold 












3 months 


-1.52 (-2.32 to -0.73) 


-3.05 (-3.83 to -2.56) 


-1.52 


(-2.64 to -0.40) 


0.008 


12 months 


-3.95 (-4.76 to -3.13) 


-4.5 (-5.3 to -3.70) 


-0.55 


(-1.70 to 0.59) 


0.342 


Body fat % 












3 months 


0.5 (-0.50 to 1.5) 


-0.3 (-1.29 to 0.68) 


-0.81 


(-2.21 to 0.60) 


0.261 


1 2 months 


0.39 (0.64 to 1.42) 


-0.02 (-1.03 to 0.98) 


-0.41 


(-1.85 to 1.02) 


0.574 



Data based on mixed models analysis with single-family intervention as reference group. 
*Analysis adjusted for values at baseline, 
t According to British reference.^ ^ 

Value for equality between groups, group-by-time effect. 
BMI, body mass index; BMI SDS, BMI SD score. 



Waist circumference 

93 r 

92 '- 



91 




86 



85 : 

84 '- 

Baseline 3 months 12 nnonths 

# Single family 

M Multiple family 

Figure 3 Waist circumferences from baseline to 12 months by 
intervention group — Finnmark Activity School. Mean (95% CI) changes 
in waist circumference from baseline to 12-month follow-up by 
intervention group. 



DISCUSSION 

Interim results from the present trial showed no difference 
between intervention groups in terms of BMI, but a small sig- 
nificant difference in waist circumference in favour of MUFI 
after 12 months. 

Group-based intensive weight management programmes tar- 
geting children and youths have shown significant 
between-group effects on BMI compared to traditional weight 
management.'^ ^ In contrast, there was no difference 

between intervention arms in some group-based medium-to-low 
intensive programmes.^ One review of obesity interven- 

tions for primary healthcare pointed to a positive relationship 
between hours of contact and treatment effect.^'^ In the present 
study, increasing the hours of contact might possibly contribute 
to an increased treatment effect, but would also imply increased 
use of resources, and thus make the programme less feasible for 
primary healthcare. A qualitative study emphasised the tailoring 
of advice to each family in child obesity treatment,^^ and one 
could speculate whether the MUFI approach may dilute the 
effect of individually based consultations. 

The solution focused approach was applied in both groups 
with a higher intensity in the MUFI group, but so far this 
higher intensity does not seem to affect weight change. This 
finding is in accordance with earlier studies showing effective- 
ness of this approach after limited number of sessions. 

There is a strong association between excess abdominal fat 
and cardiovascular risk factors,^^ but few weight management 
programmes reported on this outcome in children.^ 30-32 
One intervention model focusing on diet and physical activity 
reported a significant between-group difference in waist circum- 
ference at 6 months.^^ The authors argued that waist 
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circumference is not dependent on lean body mass and is there- 
fore a more appropriate outcome when studying effects of phys- 
ical activity. The organised physical activity component in the 
MUFI programme could contribute to the small group-by-time 
effect in w^aist circumference in the present study. There were, 
how^ever, no corresponding between-group differences in body 
composition outcomes at 12 months. 

Strengths and limitations 

The randomised design, blinding of the primary outcome asses- 
sors and the moderate w^ithdraw^al comprise the main strengths 
of this study. On the other hand, variability in BMI change w^as 
larger than expected and contributed to a decrease in study 
powder. 

The overfreight inclusion criterion corresponded to adult 
BMI>27.5 kg/m^.^^ This criterion is below^ the International 
Obesity Task Force obesity definition, w^hich corresponds to 
adult BMI 30, but was a pragmatic choice to recruit high-risk 
overfreight and obese children into the study. This strategy pro- 
vided sufficient inclusion from the participating municipalities, 
wrhile excluding children only slightly overw^eight. 

The nurses who measured w^aist circumference, skinfold and 
BIA w^ere not blinded to group allocation. Measurement of w^aist 
circumference is difficult to obtain and may be hampered by 
measurement error. Giving priority to quality control and 
continuity, w^e chose tw^o experienced paediatric nurses to 
obtain the above-mentioned measurements, although they were 
involved in the study conduct and therefore unblinded to group 
allocation. Waist circumference is considered an objective 
measure, but it may be argued that this approach could bias 
study results. 

Relation to other studies 

The pooled modest reduction in BMI SDS corresponds to 
results from intervention trials performed mainly in hospital set- 
tings^ 33-35 programmes considered feasible or performed 
in primary care.^^ ^'^ 36-38 Heterogeneity of study popula- 
tions and outcome parameters makes it difficult to compare 
effectiveness across studies. 

CONCLUSION 

There wdiS no difference in change in the primary outcomes 
BMI and BMI SDS betw^een the MUFI approach and the SIFI 
approach after 1 year. There w^as a small between-group effect 
in the secondary outcome w^aist circumference in favour of the 
MUFI. Results after 2 years of follow^-up are needed to drawr 
further conclusions. 
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